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BROOD YEAR 1987
PRODUCTI ON REPORT
MCCALL SUMVER CHI NOOK SALMON HATCHERY

ABSTRACT

McCal | Sumrer Chinook Sal mon Hatchery was the first hatchery built to
enhance the salrmon runs into Idaho under the water Resources Devel opnent Act of
1976. The hatchery was built in 1979 to rear 1,000,000 snolts for stocking into
the South Fork of the Salmon River. A total of 2,705 salnmon were trapped in
1987. From these, 3,110,229 eggs were taken from 662 fermales. O the 1,200
adult nales trapped, 626 were used for spawning, along wth 12 of the 384 jacks
that were trapped. Fromthe total eggs taken, 611,051 eyed eggs were shi pped
to the Pahsineroi Hatchery, 366,800 fry were rel eased into Johnson O eek, 87,800
fry into Sand Qeek, 101,900 fry into Cabin Creek, 201,000 fry into the East Fork
of the South Fork of the Salnmon R ver, and 975,000 snolts were rel eased into the
Sout h Fork of the Sal non River.

The only maj or disease problemat MCall during the rearing cycle was
chronic Bacterial Kidney D sease. "Spring Thing" accounted for 1.7% 1 o0ss during
May 1988. There was approxi mately 75% survival fromgreen egg to rel ease.

The production of 975,000 snmolts and 757,582 fry used 65,045 pounds of feed
for a conversion of 1.46 pounds of feed per pound of fish.

Aut hor :

Donal d E. McPherson
Fi sh Hat chery Superintendent 11
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| NTRCDUCTI ON

Hydroel ectric dans on the Colunbia and Snake R vers have reduced |daho's
salnon runs to critically low levels. In 1976, Congress enacted the Water
Resour ces Devel opnent Act, a portion of which is the Lower Snake R ver F sh and
Wldlife Conpensation Plan (LSRCP). The LSRCP compensates |daho for |osses of
fish and wildlife caused by the Lower Snake R ver projects (lce Harbor, Lower
Monurental , Little Goose, and Lower Ganite Dans). The MCall Summer Chi nook
Hatchery was the first hatchery built as partial fulfillnment of the LSRCP.

LOCATI ON

MCall Hatchery was constructed in 1979 by the US Any Corps of
Engi neers. (perational funds are provided by the US Fish and Widlife Service
(USAWp), and the facility is staffed and operated by the Idaho Departnent of F sh
and Game (IDFGQ. The hatchery is located within the city limts of MGCll,
Idaho, on the North Fork Payette R ver approximately 0.16 km (1/4 mle)
downstream from Payett e Lake.

OBJECTI VES

The obj ectives of the MCall Summer Chi nook Sal non Hatchery are:

1. Restore sunmer chi nook sal non Onhcor hynchus tshawytscha to the South Fork
of the Salnon Rver; historically a major summer chi nook streamin | daho.

2. Trap and spawn adult salmon returning to the South Fork of the Sal non
R ver.

3. Rai se 1,000,000 sunmer chinook snmolts for release in the South Fork of

the Sal non R ver.

4, Rear 1,000,000 summer chinook to fry stage and plant into historical
spawni ng and rearing areas of the South Fork drai nage.

5. Evaluate fish rearing capabilities of the MCall| Hatchery.
FI SH REARI NG FACI LI Tl ES

Fish rearing facilities include: 26 eight-tray stacks of Heath incubators;
two fiberglass Heath troughs, 0.53 mx 4.72 m(1.75 ft x 15.5 ft); 14 concrete
vats, 1.22 mx 12.19 m(4 ft x 40 ft); 2 outdoor concrete rearing ponds 12.8 m
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X 60.96 m (42 ft x 200 ft); and 1 collection basin 4.57 mx 30.78 m (15 ft x
101 ft). Designed capacity of the hatchery is 1,000,000 snolts averaging 37.4
fish per kilogram (17 fish per pound).

An adult trapping and spawning facility is located on the South Fork of
the Salnon River near Cabin Creek, approximately 41.8 km (26 mles) east of
Cascade, ldaho. This facility is equipped with a renovable weir, fish |adder,
trap, two adult holding ponds, 3 mx 26.8 m (10 ft x 88 ft), and covered spawni ng
area. Water is supplied fromthe South Fork of the Salnmon River through an 84
cm (33 inch) under ground pipeline. Holding capacity for the facility is
approximately 1,000 adults. Adults trapped in excess of egg requirenments are
passed above the weir for natural spawning. Eggs collected at the facility are
transported to MCall for incubation, hatching, and rearing. Resulting snolts
are transported back to the South Fork of the Salnmon R ver for rel ease.

WATER SUPPLY

Hat chery water is obtained from Payette Lake through a 91.4 cm (36 inch)
under ground pipeline. Water may be taken fromthe surface or froma depth of
15.25 m (50 ft), thus providing the capability of obtaining the best water
tenperature avail abl e.

Through an agreenent with Payette Lake Reservoir Conpany, 570 liters per
second (20 cubic feet per second) can be used for hatchery operations. Design
criteria and production goals were established using this constraint, ensuring
that the hatchery has enough water to neet its production goals.

Vter quality analysis reveals a somewhat "distilled" systemfor rearing
fish. Total hardness ranges from6.3 to 7.06 ng CaQ3/1, while pH stays at about
6.8. There are no problens with heavy metals, and although at times we have had
gas supersaturation, it has not posed any problens.

STAFFI NG

The hatchery is staffed with three permanent enpl oyees; a manager (Hatchery
Superintendent 11), an assistant nmanager (Hatchery Superintendent |) and a Fi sh
Culturist. In addition, two 8-nonth and two 3-nonth tenporary enpl oyees are
enpl oyed to assist during the busy field season.

FI SH PRODUCTI ON

The weir and trap on the South Fork of the Salnon River were put in
operation on June 7, 1987. Trapping and spawni ng operati ons were concl uded on
Septenber 8, 1987. During this period, 2,705 sal non were trapped (Table 1.)
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Table 1. McCall Hatchery summer chinook sal mon adult return
data by year.

Run 4-year 4-year 5-year 5-year

date Jacks rmales f emal es nmal es femal es Total
1980 186 * * * * 380
1981 124 171 135 31 63 524
1982 48 294 168 12 28 550
1983 504 108 164 85 76 937
1984 595 296 417 135 86 1, 529
1985 828 467 792 47 104 2,238
1986 1, 222 723 581 52 112 2,690
1987 386 1,158 959 82 120 2, 705

Jacks = <65 cm
four-year-olds = 65 cmthrough 89 cm
five-year-olds = >89 cm

Fork lengths were taken on all salnon returning to the weir (Figures 1 and
2). Three hundred eighty-six jacks (<65 cm 26 in) represented 14% of the run
this year. These fish are fromthe 1986 rel ease of 970,483 snmolts. The 2,117
four-year-old fish (65 to 89 cm 26 to 35 in) were returns fromthe 1985 rel ease
of 564,405 snolts, and the 202 five-year-old fish (>89 cm; 35 in.) that returned
were fromthe 1984 rel ease of 269, 880 snolts.

G the returning fish, 366 were adipose clipped indicating a coded wire
tag. There were 238 noses col lected and sent to the IDFG | aboratory in Lew ston
for tag recovery and code identification (Appendix 6).

Spawnt aki ng began on August 7, 1987, and was termnated on Septenber 8,
1987. During the el even spawnt akes, the hatchery crew took 3,110,229 green eggs.
During this period, 626 adult rmales and 12 jacks were used to fertilize these
eggs from 662 fenal es.

There were 141 rmale, 66 jack, and 136 female nortalities, or 12.7% of the
total fish trapped. Sixty fenal es were sanpled for BKD and ot her pathogens by
hat chery personnel. Al eggs taken were water hardened in a 200 ppm sol ution
of active iodine for one hour before being transported to the hatchery (See Fl SH
HEALTH). There were no drugs or chenicals used on the adults, and all of the
carcasses were given away to the public on a first cone first serve basis.

EARLY REARI NG

Approximately 2,365 cc (80 fluid ounces) of eggs were placed in the
i ncubator trays supplied with 22.7 1pm (6 gpn) flow The nunber of green eggs
was estinated using the displacenent nmethod. The eggs eyed after accumul ati ng
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approxi mately 500 Daily Tenperature Uhits (DIU, at which time dead eggs were
removed using an electronic picker Fromthe 3,110,229 green eggs collected,
2,526,006 eyed eggs (81.2% were counted using an el ectronic counter and returned
to the Heath incubator trays. The Pahsineroi Hatchery received 611,051 of these
eyed eggs.

The renai ning eggs hatched at approxinately 900 DIus, and swimup fry were
transferred to the vats after accunulating 1,700 DTUs. O the 1,914,955
remai ning eyed eggs, 1,872,496 swimup fry (98% survival) were set out to the
vats (Figure 3). The initital loading rates ranged from 120,000 to 150,000 fish
per vat.

The fish were held in the indoor rearing vats until they were approxi mately
700 fish per kilogram (320 per pound). They were then transferred during My
to the outdoor ponds and reared there until release the follow ng spring at
45.93 fish per km (20.8 per pound). The survival rate of the 1,872,496 sw mup
fry to ponding was 97.3% or 1,084,720 fish. There were 757,582 fish out-pl anted
as fry prior to ponding.

Véter tenperatures of 3 to 4°C (36 to 38°F) during early rearing at MCal |
result in extrenely slow growh rates. The daily length increase ("L) during
cold water rearing was only .066 nm (.0026 inches). As tenperatures increased,
gromth rates al so increased. During the summer nonths, the daily length increase
ranged between 0.254 to 0.584 nm (0.01 to 0.023 inches) due to warmer water.

The swmup fry were initially fed OW-11 starter nash (3% body wei ght)
for the first two days on feed. For the next five days they were fed a 1:1 mx
of starter mash and QW-1V 0.8 nm (1/32) pellet, also at 3% body wei ght per day.
For the remai nder of the indoor rearing, they were fed the 0.8 mm (1/32) pellet
at levels determ ned by the fornula:

% BW = Hatchery Constant/total |ength

Wher e:
Hat chery Constant = Conversion x 3 x "L x 100

(Table 2.) (Piper et al. 1982). The OW-1V diet had ten tinmes the nornal
pant ot heni ¢ acid added to control the incidence of "Spring Thing." QOnce the fish
wer e ponded outside, feed size changed as growth increased, with the 3.175 mm
(1/8 in) Qw-II1 pellet being the largest size fed to the pre-snolts. Feeding
frequency varied with fish size and water tenperature. Swmup fry were hourly,
fingerlings were fed six tims per day, and pre-snolts were fed two to four tines
per day dependi ng upon water tenperature.
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Figure 3. Survival of the Brood Year 1987 summer chi nook at various

life stages.
81.2% 97.3%
survival survival
to eye from swim-up to
2,526,006 ponding
l ‘ 1,084,720
| | '
3,110,229 98% 89.1%
green eggs Survival Survival
taken from eye to from ponding to
swim-up release
1,872,496 975,000

Note: The percent survival fromponding to rel ease takes into account

transfers of fry and eyed eggs.
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Table 2. Hatchery constants and feeding rates used at
McCal | Hatchery on summer chinook sal non during
the growth period (above 38°F) for the Brood
Year 1987 fi sh.

Month Conversion “L Total 1. HC %sw Tenp F
Mar 1.78 . 0056 1.76 2.99 1.69 37
Apr 1.58 . 0073 1.98 3.46 1.74 39
May .91 . 0113 2.32 3.08 1.33 45
Jun 1.07 . 0206 2.94 6.61 2.24 52
Jul 1.03 . 0226 3.62 6.98 1.93 53
Aug 1.86 . 0160 4.10 8.92 2.17 51
Sep 2.01 . 0090 4. 37 5.43 1.24 46
Cct 1.69 . 0103 4. 68 5.22 1.12 44
Nov 1.77 . 0050 4. 83 2.66 .55 40
Dec 2.95 . 0036 4.94 3.19 .65 38

Fi sh were sanpl ed and pound-counted on the first of each nonth. Length-
wei ght relationships were determned, feeding rates adjusted, and the fish were
nmonitored for general health.

Hatchery vats were cleaned daily, and brushes and nets designated for each
vat were disinfected in a 600 ppm Benzal koni um Chloride (50% solution after each
use. Mortalities were collected daily, recorded, and frozen for disposal. The
out side rearing ponds were cleaned as needed by means of a vacuum system with
eventual discharge into the settling pond. CQutside nortality was collected
daily, recorded, and frozen for disposal.

FI' SH DI STRI BUTI ON

Fi sh Tagqgi ng and Marki ng

During the period Septenber 12 to Septenber 29, 1988, fish were Coded Wre
Tagged (CW), fin clipped, and freeze-branded. Cn March '21 to March 22, 1989,
3,034 fish were PIT-tagged. O the 311,083 fish that were CAM and adi pose
clipped, 52,224 were also freeze branded (RA-R1,2,3). Only 10,019 fish were
freeze-branded only (RA-R4) (Table 3). A summary of tags released is shown in
Appendi x 4.
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Table 3. Brood Year 1987 Coded Wre Tag codes and freeze brands
used at MCall Hatchery.

Dat es Pond No. narks Tag
t agged r el eased code Renar ks
9/ 12- 20/ 88 1 46, 400 10-31-41 Al ON were for
1 46, 250 10-31-42 LY Canada
1 46, 400 10- 31- 43 contri bution.
9/ 20- 29/ 88 2 44, 350 10-31-44
2 43, 025 10- 31-45
2 41, 325 10- 31- 46
2 14, 100 RA-RL Sane fish as 10-
2 13, 775 RA- R2 31- 46.
2 15, 850 RA-R3 Sane as above.
2 9,175 RA-R4
3/ 21-22/ 89 1 3, 029 PIT
TOTAL 323, 67
9

Fi sh Rel ease | nfornati on

O Septenber 30, 1987, 508,051 eyed eggs were shipped to the Pahsineroi
Hatchery. On Qctober 6, 1987, an additional 103,000 eyed eggs were al so shipped
to Pahsimeroi. These eggs are to be used in an effort to reestablish a run of
sunmer chi nook onto the Pahsineroi R ver.

O May 9, 1988, 87,800 fry (90.7 kg, 200 Ibs) were released into Sand
Qeek, and 107,600 fry, (111.1 kg, 245 Ibs) were rel eased into Johnson Oreek. n
May 10, 1988, 101,900 fry (89.2 kg, 196.7 Ibs) were released into Cabin Qeek, on
May 16, 1988, 201,000 fry (211.5 kg, 466.5 Ibs) were released into the East Fork
of the South Fork of the Salnmon Rver, and on May 31, 1988 an additional 259, 200
fry (283.5 kg, 625.1 Ibs) were released into Johnson Qeek; all of which are
tributaries to the South Fork of the Sal mon R ver.

During the period from March 20 to March 23, 1989, 975,000 snolts wei ghi ng
21,258 kg (46,875 I bs) were released into the South Fork of the Salnmon R ver at
the Knox Bridge. Cf these, 267,750 snolts were carrying coded wire tags, of which
43,725 were freeze-branded, also. An additional 9,175 snolts were carrying freeze
brands only (Appendi x 4).

BYR87
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The snolts averaged 45.86 fish per kg (20.8 fish per pound) and 125.35 mm
(4.93 inches). This represented an 89.1% survival from ponding to rel ease.
Total survival fromgreen eggs to release was 75.3% (Figure 4).

| DFG pat hol ogi st Scott Foott conducted a snolt quality assessnent prior
to release. He tested for Reni bacterium sal nonarum (BKD), |PN virus, |HN virus,
and FIBS, (see FISH HEALTH). There was no descaling reported.

FISH HEALTH

Duri ng spawni ng season, 188 individual fish were checked for BKD with
kidney inprint slides. These slides were sent to the |IDFG Eagl e Pathol ogy Lab
for analysis via direct Flourescent Antibody Technique (FAT). The results of
t hese tests showed 44 positive of the 188 fish sanpled. O the 44 (23.4%
positive sanples, 25 (56.8% were in the heavy positive category. |In addition,
the adults were sanpled for various diseases including |PN and | HN viruses.
These tests were negative.

There were other minor disease problens encountered with Brood Year 1987.
There was a slight infestation of internal fungus Phoma herbarum which accounted
for .12% 1 oss one nonth. There was also a problemw th Spring Thing during
the month of May; this accounted for approximately 1.7% nortality. The use of
ten times the nornmal level of Pantothenic acid in the smaller fry feed has been
successful in controlling "Spring Thing" at McCall Hatchery (Hutchinson 1985).

There was a chronic problemw th BKD during the outside rearing period.
The percent nortality of the marked groups was hi gher than the unmarked groups,
wi th the apparent cause of death being BKD (Table 4).

Tabl e 4. Brood Year 1987 marked fish nortality.

# Fish to start Mar k Mortality % Mort/ gr oup
258, 859 CWI/AD dip 19, 795 7.6%
52,224 CWI/ AD/ FB 8,518 16. 3%
10, 019 FB 423 4. 2%
3,034 PIT 5 . 16%
709, 919 NONE 28, 319 4. 0%

BYR87
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Results fromthe smolt assessnent conducted by | DFG pat hol ogi sts are given
in Table 5.

Table 5. Results of Viral and Bacteriol ogical Testing during
the Snmolt Assessnent Testi ng.

Pat hogen Sanpl e Size Results

| PN 12 Negative

| HN 12 Negati ve

El BS 60 Negati ve

R Sal nonari um 60 28 positive

SPECI AL STUDI ES

Eggs were taken from visually positive BKD females during the 1987 spawning
season to deternmine the viability of the offspring and to test oral treatnents
of Terranycin versus Erythronycin. The eggs and fry from these parents were
incubated and reared in isolation from the "normal" progeny. There were 43,500
fry remaining in md-July, and these fish were split into six equal groups.
Three of these groups were put on a 14-day oral treatnment of Terramycin,
Erythronycin, and control (normal OWP |V, 10 x Pantothenic acid). The other
three groups were put on a 21-day treatnent, the sane as above. Six ‘normal’
groups were treated the sane as above. The 21-day treatnment of Erythronmycin was
the only effective measure. Mortality in the 21-day Erythromycin BKD positive
group was |ower than the other BKD positive groups. However, it was higher than
the nortality of any of the normal groups.

BYR87
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Appendi x 1. Length-frequency of adult chinook
trapped at South Fork Sal non R ver,

1987.
Length (in) Length (mm) fenal es nal es
16. 00 406. 40 0 1 400
18. 00 457. 20 0 13
20. 00 508. 00 0 73
22.00 558. 80 0 115
24. 00 609. 60 0 133 600
26. 00 660. 40 2 52
28. 00 711. 20 27 16
30. 00 762. 00 234 36
32.00 812. 80 49 405 800
34.00 863. 60 176 193
36. 00 914. 40 86 78
38. 00 965. 20 45 25
40. 00 1016. 00 8 6 100
42.00 1066. 80 1 1
44. 00 1117. 60 0 1

87LF
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Appendi x 2. Correlation of released snolts and adult returns
to the South Fork of the Salnon R ver weir and trap.

Ret ur ns
Brood Rel ease Rel ease 3-year 4-year 5-Year Per cent
year dat e nunber -old -old -old Total return
1978 1980 124, 800 124 462 161 747 0. 598
1979 1981 248, 926 48 272 221 541 0.217

1980 1982 122,247 504 713 151 1,368  1.119
1981 1983 183,896 595 1,259 203 2,057  1.119
1982 1984 269,880 828 1,265 202 2,295  0.850
1983 1985 564,405 1,222 2,113  * *x *x
1984 1986 970,483 384 * * i i
1985 1987 958, 300

(*) These fish have not returned yet
(**) Inconpl ete due to unavail abl e data

McCal | hatchery summer chinook sal non adult return data by year.

Run 3-year 4-year 4-year 5-year 5-year

dat e fish nal es fermal es nal es females Total
1980 92 50 24 2 1 169
1981 124 171 135 31 63 524
1982 48 294 168 12 28 550
1983 504 108 164 85 76 937
1984 595 296 417 135 86 1, 529
1985 828 467 792 47 104 2,238
1986 1,222 722 543 70 133 2,690
1987 386 1, 158 959 82 120 2,705

Jack = <65 cm
4-year-olds = 65 cmthrough 89 cm
5-year-olds = >89 cm

REL&RET
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Appendi x 3. Drugs, chem cals and compounds comonly used at
MGl | Hatchery.

Compound Rat e Use Sour ce
| odophor 100 ppm di sinfectant Argent Chenica
Titratable for eggs
Sodi umr 0. 5% Buf fer for common baki ng soda
| odophor
Formal in 1,667 ppm fungus Argent Chemi cal
15 minutes control on
eggs
Benzal konium 600 ppm t opi cal Argent Chem cal
Chl ori de 1 hr di si nf ect ant
Chl ori ne 200 ppm t opi cal St eve Regan Co.
1 hr di si nf ect ant
Sodi urr 5.6 gm neutralize St eve Regan Co.

Thi osul fate gal l on of Chl ori ne
200 ppm d  sol ution

APP#3
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Appendi x 4.

Summary of Brood Year

1987 tags rel eased.

Tag Tot al Tot al Mar k % Mar k Mar ks

code mar ked nort. | oss | oss rel eased
10-31-41 51, 694 3,101 2,187 4.5 46, 400
10-31-42 51, 511 3,091 2,179 4.5 46, 250
10-31-43 51,534 2,942 2,187 4.5 46, 400
10-31-44 52, 848 5,919 2,581 5.5 44, 350
10-31-45 51, 272 5,742 2,504 5.5 43, 025
10- 31- 46 52,224 8, 488 2,405 5.5 41, 325
* RA-R1 17, 245 3,138 0 0 14, 100
* RA-R2 17, 202 3,429 0 0 13,775
* RA-R3 17,777 1,951 0 0 15, 850
RA- R4 10, 019 423 417 4,35 9,175

* Same fish as CW 10- 31- 46,

not additi onal

fish.

Appendi x 5. MCall Hatchery summer chinook sal non adult

return data.

Run Dat e Jacks Adul ts Total s
1980 186 194 380
1981 124 400 524
1982 48 502 550
1983 504 433 937
1984 595 934 1,529
1985 828 1,410 2,238
1986 1, 222 1, 468 2,690
1987 386 2,319 2,705

APP4&5
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Appendi x 6. Coded wire tag recoveries during 1987 returns.
(Known age groups by CWI Data.)

S ze range Age group # Mal es #

< 590 nm 3-year 2 -
590-970 mv 4-year 99 -
660- 890 mMmn 4-year - 105
820- 1050 m 5-year 36 -
770-1020 mm 5-year - 15

APPG6
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Appendi x 7. South Fork adult return |lengths, 1987.
Length (nm) Nunber (mm) Lenqgth (mm) Nurber (mm)
70 1 113 4
71 0 114 7
72 1 115 6
73 0 116 4
74 0 117 11
75 0 118 14
76 0 119 3
77 0 120 8
78 0 121 4
79 0 122 19
80 0 123 24
81 0 124 16
82 0 125 19
83 0 126 10
84 0 127 18
85 0 128 11
86 0 129 9
87 1 130 13
88 0 131 5
89 0 132 15
90 0 133 12
91 0 134 6
92 0 135 8
93 0 136 1
94 0 137 9
95 0 138 5
96 0 139 1
97 0 140 4
98 1 141 3
99 0 142 4
100 1 143 0
101 0 144 2
102 0 145 1
103 1 146 0
104 0 147 0
105 2 148 1
106 1 149 0
107 0 150 0
108 4 151 0
109 1 152 1
110 1 153 0
111 1 154 0
112 6 155 0
SMOLTF8

21



Subm tted by: Approved by:

Donal d E. McPher son | DAHO DEPARTMENT OF FI SH AND GANE

Fi sh Hatchery Superintendent |1

J erry(tj/ Cc@ley ’ Dire&tor

Steven M. Huffaker E%

Chief, Bureau of Fisheries

S 2V ZAN

Bill Hutchinson
Hatcheries Manager

BYR87





